Supplementary
. Custom-made microscopic system for pulse-illuminated activation of halorhodopsin in an animal freely moving on a thermal gradient. (a) A schematic diagram of optical imaging and tracking system for an animal performing thermotaxis on a thermal gradient. Thermal gradient is equipped on the computer-controlled microscope stage. In pulsed-light generation system, the light from mercury lamp (Hg lamp) was separated to yellow and blue light by dichroic mirror (Left panel). Illumination hertz and time of excitation light was controlled by galvano mirror connected with pulse-generator (Left panel). An optical fiber transmits pulsed-light to a freely moving animal through light path in microscope. (b) Temperature gradient on a microscope stage. 9.3 cm × 6 cm agar was placed on a plastic dish equipped on the thermal gradient stage. The temperature of the thermal gradient on agar surface was measured by both thermography and thermistor thermometer. The center of the 9.3-cm-long agar was adjusted to 20°C. A thermal gradient ranging from approximately 17.6°C to 22.4°C was established on the agar surface. (c) A Mili-sec scale pulsed-light system using galvano mirror. (d) C. elegans auto-tracking system equipping a thermal gradient on the computer-controlled microscope stage. To eliminate the side effect of blue light, we used lite-1 mutant animals, which are defective in avoidance behavior against blue light 39, 40 . The lite-1 gene encodes a blue light receptor that is expressed in sensory neurons 39, 40 . We expressed ChR2 in (Fig. 2f blue line) , suggesting that the expression of ChR2 impairs AFD function. We found that activation of ChR2 in AFD of lite-1 mutant animals exhibited a stronger cryophilic abnormality (Fig. 2f yellow line) . Although excitation of ChR2 in AFD induced a cryophilic abnormality (Fig. 2f yellow line) , its etiology is probably complex, influenced by factors such as the additive effect of blue light, the artificial expression of ChR2 in AFD, and the excitation of ChR2.
It is important to conduct optical imaging of neuronal activity in animals when activating ChR2 in AFD to monitor the effect of ChR2-derived activation in the AFD-AIY circuit. We could not, however, perform calcium imaging with ChR2 experiments in our macroscopic systems, because the bandpass of excitation light for
ChR2 overlapped with the bandpass of excitation light for the calcium indicator.
